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Revi si on

Ef fective
Dat e
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Revi si on

Basel i ne

7/ 28/ 99

1. Revision nade to reflect new organi zati onal codes
due to recent reorganization. ED51 to ED23, EDOl to
ED20 for exanple. Also to reflect QVS Docunents to

Di rectives Nunbering systens.

2. Re-format the Work Flow Diagramto a “portrait”
orientation and renove old organi zational references —
the content of the flow diagram was not changed. In
section 8.1.0.1 changed review period from3 years to
every year by July 1%,

3. Section 8.4 first sentence relative to a quality
records storage cabinet in rm 4026 is deleted, as the
storage area does not currently exist.

4. Section 4.1 was reworked to aid in transition of
Task Agreenents to Col |l aborative Wrk Commitnents
(CWO) .

Revi si on

8/ 18/ 99

Added a table to section 8.3 Quality Record Retention
that adds di sposition of our quality records after
retention schedule is met. Al so changed the |ist of
quality records in section 8.2 to a table, with no
changes to the information in the section.

Revi si on

7/ 26/ 01

Changes to Retention Schedule for Quality Records
section 8.3 as follows: G oup Menorandums retention is
2 years- sane disposition and Perfornance pl ans
retention is 4 years after day of appraisal

di sposition is remobve fromfile and destroy.

Renmoved from Applicabl e Docunments: ANSI/ASQC Q001
Quality System Model. Added to Applicabl e Docunents:
MSFC- STD- 2806 MSFC Tai l ori ng Gui de for the G obal

Requi renents Manual, MPG 1440.2 MSFC Records
Managenent Program ED43-017 MSFC Engi neering Draw ng
Checki ng. Added reference to Marshall Managenent
Manual in paragraphs 1.1 and 1.2. Added MPD & MPG to
Acronym Definitions. Renoved (4.3) from paragraph 4.2.
Added, “As part of this process our docunentation is
revi ewed by draw ng checkers using ED43-017.” Under
Quality Record Retention: changed G oup Menoranduns to
2 years, and Performance Plans to 4 years after day of
appr ai sal .
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1. SCOPE.
1.1 Scope. This Organizational Wrk Instruction (OWN)

1.2

1.3

defines the nmethods and procedures used at Marshal
Space Flight Center (MSFC) to design structural and
experinmental space flight hardware that are within the
scope of the Marshall Managenent Manual (MPD 12.80.1).

1.2 Purpose. This ON establishes the process for
desi gn of advanced vehicl es, spacecraft, payl oads,
experinments, pyrotechnic devices for separation/range
safety, and design integration of structural, mechanica
and propul sion subsystens; including traditional and
advanced neteoroid/orbital debris protection systens for
space vehicles. It also includes processes for assenbly
engi neering of launch vehicles, experinents, payl oads,
and other related flight hardware. |nplenentation of
this O wll ensure that the design neets the design
requi renents and the Marshall Managenent Manual, MPD
1280. 1, requirenents.

Applicability. This ON applies to flight design work

done at MSFC by Structural Design Goup (ED23) personnel and by
contractors for ED23.

2. APPLI CABLE DOCUMENTS.

MPD 1280.1 Mar shal | Managenment Manual (MVM

MPG 8060. 1 Fl i ght Systens Desi gn/ Devel opnent
Contro

MPG 8040. 1 Confi gurati on Managenent Pl an, NMSFC

Prograns/ Proj ects

MPG 1410.1 Docunent and Data Control for

Organi zati onal | ssuances

MPG 8040. 2 Product ldentification

MPG 8040. 3 Product Traceability

MA  8040. 4 Appl i cation Guidance for Traceability
MA 8730. 1 Equi pnrent Logs/ Records

MSFC- STD- 555 MSFC Engi neering Docunentati on Standard
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MBFC- STD- 2806 MSFC Tail oring Guide for the d obal
Requi renent s Manual

VBFC- MNL- 2348 Speci fications and Standards Approved
Basel i ne Li st.

NPG 1441.1 NASA Records Retention Schedul es

MPG 1440. 2 MSFC Records Managenent Program

ED20- OW - 001 Structures and Dynam cs Laboratory

Qual ity Maintenance Processes
ED43- 017 MSFC Engi neering Draw ng Checki ng

3. DEFI N TI ONS.

3.1 Definitions of Terns:

Custoner: The recipient of a product or service provided by the
Mar shal | Space Flight Center.

Docunent Control Custodian (DCC): The individual (s) responsible
for maintaining an organization’s work instructions.

Master List: A controlled list of those currently approved
organi zati onal work instructions.

Master List Custodian (M.C): The individual responsible for
mai ntai ni ng the organi zation’s Master List.

Mar shal | Managenent Manual (MMM : The Level 1 docunent that
defines the Marshall Space Flight Center’s policy and conm t nent
to quality.

Marshall Work Instructions (MN): Level 2 docunents that describe
how Marshal |l Space Flight Center will inplenment each of the

el ements of |1 SO 9001. A particular Marshall Standard Procedure
defines MSFC s organi zati onal relationships and responsibilities
for inplenmenting a particular portion of |SO 9001, descri bing
what’s to be done, where it’s done, and by whomits done.

New Wor k Poi nt of Contact (NWPQOC): The Structures, Mechanics, and
Thermal Departnment staff position responsible for maintaining a
record of ED20 Task Agreenents.
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Ofice of Primary Responsibility (OPR): For any particul ar
docunent/data, the office of primary responsibility for that
docunent/data is the organi zati on responsi bl e for maintaining the
accuracy and currency of that docunent/data.

Organi zati onal Work Instructions (ON): O gani zational Wrk

I nstructions are Level 4 docunents that provide step-by-step
directions to performspecific duties that apply to one or nore
MSFC or gani zations, but not to all MSFC organi zati ons.

Qual ity Records: Docunentation furnishing objective evidence of
activities perforned or results achi eved which substanti ates that
wor k has been conpleted in fulfillment of specified custoner

and/ or organi zational requirenents.

Task Agreenents: Wrk authorization docunents between the
Departnent and its custoners. May also be referred to as
Col | aborative Wrk Comm tnents (COAC).

3.2 Acronym Definitions:

CQWC: Col | aborative Wrk Comm tnents
DPRS: Docunent ati on Package/ Routing Slip
ECR: Engi neeri ng Change Request

ECQ Engi neeri ng Order

EPL: Engi neering Parts List

FEQ Fl oor Engi neering O der

FEPL: Fl oor Engi neering Parts List

DCC. Docunent Control Custodian

M.C. Master List Custodian

MVWM Marshal | Managenment Manual

MPD: Marshal | Policy Directive

MPG Marshal | Procedures and Gui delines
MW : Marshall Wbrk Instruction

NWPQOC: New Wor k Poi nt of Cont act
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OPR: Ofice of Primary Responsibility

OW : Organi zati onal Work Instruction

4. | NSTRUCTI ON.

4.1 Accepting and Docunenting New Work. Acceptance of new
wor k and workflow internal to ED23 group shall be in accordance
wi th ED20- OWN - 001.

4.2 Requirenents Devel opnent. The task agreenent identifies
ED23's rol e in devel opi ng requirenents. See Design |nput section
of MPG 8060. 1.

4.3 Technical Consultation. The task agreenent identifies
ED23's rol e of providing technical consultation services to the
custoner. Consultation can be in the form of supporting
cooperative agreenments with industry partners, or providing a
contracting officer’s technical representative for technical
contracts.

4.4 Design Devel opnent. ED23 wi Il evaluate all design
requi renents and devel op and docunent conceptual design(s). ED23
in concert with the systens engi neer and anal ysi s personnel
eval uates and sel ects or recommends the concept that best neets
t he design requirenments. Design devel opnment is perforned by
follow ng steps 4.2 through 4.11, excluding step 4. 3.

4.5 Design Consultation. ED23 consults with other technical
experts fromvendors, other NASA centers, other civil service
agenci es, and contractors, as the designer deens necessary to
facilitate concept selection. Design consultation is an iterative
process; the designer consults with sources until the hardware is
fabri cat ed.

4.6 Anal ysis.

4.6.1 Analysis Consultation. ED23 consults with the different
anal ysis groups, (stress, dynamcs, thermal, and materials) as
deened necessary to obtain concurrence on the design per the
proj ect plan and MSFC- STD-555. The ED23 desi gner perforns or
obtains a neteoroid/orbital debris analysis to assess
survivability per project plan requirenents. Analysis
consultation is an iterative process; the designer continually
consults with the assigned analysts until release sign off.
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4.6.2 Analysis Code Eval uation. ED23's anal ysis codes wll be
functionally tested on their respective platfornms using vendor
supplied and/ or recomended test cases sufficient to satisfy the
user that the code is performng properly. At the discretion of
the Group Leader, in-house devel oped codes may be submitted to
ot her organi zations, including other NASA centers, for
i ndependent verification.

The engi neering draw ngs devel oped as a result of sizing
structural elenents, conponents and assenblies using information
fromthese analysis codes are submtted to team and group | eve
managenent for review and approval.

4.7 Support Reviews. ED23 supports the design reviews as
called for in the task agreenent. Support docunentation can
i ncl ude the devel opnent of draw ngs, sketches, design analysis,
vi ew graphs, and presentations. Support docunentation that is not
rel eased t hrough the MSFC Docunentati on Repository is maintained
by the originator as reference docunentation. Typical reviews
i ncl ude: Requirenents Review, Prelimnary Design Review (PDR)
Critical Design Review (CDR), Pre-Shipnent Review, and Flight
Readi ness Revi ew (FRR)

4.8 Safety & M ssion Assurance (S&VA) | nputs. ED23 obtai ns
S&MVA i nputs on the design and docunentation for eventual release
sign-off per MSFC- STD- 555.

4.9 Producibility Inputs. ED23 consults the Materials,
Processes, and Manufacturing Dept. for a producibility review of
prelimnary draw ngs or concepts for producibility related
changes/options to be incorporated into the final design per
MSFC- STD- 555.

4.10 Product |.D. & Traceability.

4.10.1 Product |.D. ED23 establishes and docunents product
identification nmethodol ogy per project plan via MPG 8040.2 and
MSFC- STD-555. I n selecting the identification nethod ED23
accounts for the follow ng as applicable: part or assenbly usage,
part location within a vehicle or assenbly, part proximty to
optics/offgassing, and part proximty/toxicity to crew nenbers.

4.10.2 Product Traceability. ED23 reconmends and docunents
the traceability levels for hardware via notes on the design
drawi ngs and EPL's per project plan, MPG 8040.3, and MA 8040. 4.

4.10.3 Log Book. ED23 in concert with the systens engi neer
will specify on the drawi ng or procurenent spec the requirenent
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for an equi pnrent | og book (MSFC-Form 3473). The | og book should
be specified per MN 8730. 1.

4.11 Docunent Design. ED23 personnel docunents the design per
MSFC- STD- 555 and the project plan. The project plan can “tailor”
t he desi gn docunentation for the scope or size of the project.

4.12 Rel ease. ED23 releases all flight docunentation into
MSFC s Docunent ati on Repository per MSFC- STD-555 or per “NMSFC
STD-555 as tailored” by the project plan. As part of this process
our docunentation is reviewed by drawi ng checkers using ED43-017.
The drawi ng rel ease cycle will verify proper use of
specifications and the signatures on the drawing wll approve the
use of those specifications. MSFC M\L-2348 “Specifications and
St andards Approved Baseline List” is a useful docunent for
choosi ng applicable specifications. ED23 engi neers and desi gners
mai ntain individual files of design calculations and reference
material. These data are controlled by each enpl oyee. The fi nal
anal yses perfornmed by supporting disciplines (stress, thernmal,
materials, etc.) are validated by the approval signatures on the
rel eased drawi ngs. I n cases where engi neering cal culations are
perfornmed that are not reflected on rel eased draw ngs, the
i ndi vi dual engineer’s cal cul ations are validated by the
appropriate team | ead and/or group |lead. The team | ead/ group | ead
w Il assure that proper interfaces with the appropriate
di sci pl i nes have been perforned. In the case of “inscope”
desi gn drawi ngs being delivered to the custoner w thout a rel ease
cycle that includes a Change Control Board approval, ED23 wi |
deliver the drawings with a nenorandumof transmttal to the
custoner. This applies to “in-house” and contractor design work.

4. 13 Support Fabrication/Procurenent. ED23 submts
fabrication requests to have hardware built and assists civil
service and contractor fabricators wth issues dealing with ED23
har dware per the project plan. These issues include Basic
Ordering Agreenents (BOA) procurenent, material substitution,
vendor information, hardware non-confornmance, etc.

4.14 Design Changes as required. ED23 rel eases necessary
docunent ati on per MSFC- STD-555 to facilitate changes as required
during the course of the project. Changes to ED23 rel eased
docunentation are initiated on an ECR and foll ow t he process
outlined in MPG 8040.1 unless specifically tailored by the
proj ect plan.

4. 15 Support Testing/ Product Delivery. ED23 provi des support
during the testing and product delivery phase of the project per
the project plan and task agreenents.
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4.16 Data Control. During the design phase of a project each
desi gner maintains their CAD, CAE, and other supporting files,
and ensures their correctness and proper usage for the intended
design. After conpletion/ termnation of the project the ED23
Syst em Manager archives el ectronic CAD and CAE data generated by
ED23. The ED23 System Manager is appointed by the G oup Leader.
The system manager designates a central |ocation for file storage
and determ nes the storage nedia. The system nmanager cat al ogues
the files for retrieval. The archived files shall be kept for a
m ni mum of 10 years after project conpletion/ termnation. The
system nmanager conplies with rel evant center-w de work
instructions on data control and MPG 1410. 1

5. NOTES. None.

6. SAFETY PRECAUTI ONS AND WARNI NG NOTES. N A

7. APPENDI CES, DATA, REPORTS, AND FORMS. None.

8. QUALITY RECORDS

8.1.0 Organi zational Wbrk Instructions (ON). ED23 s format
IS non-constrained, with the preference being that described in
MPG 1410. 1.

8.1.0.1 Review of Quality System Docunentation. The G oup
Leader will assign personnel to review all quality system
docunentation: (i.e., MPGs, MN's, ONs, and any ot her
docunents/fornms that affect ED23). These personnel shall alert
the OPR of potential changes/consequences to ED23 docunent ati on.
These personnel wll also review all docunentation under ED23’ s
responsibility for continued need, revision, or cancellation.
This review wi || be conducted every year by July 1% and
docunented by a neno for record.

8.1.1 Nunbering System OW'’s shall be nunbered using the
fol | ow ng net hod:

TYPE DOC ORG TEAM NUVBER REVI SI ON
(i f used)
ED23 - ow - XXX - XXX X
Exp. ED23 - ow - 001 - 002 A
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ow 004

Exp. ED23 -

Not e: For
O Q S X or Z

8.1.2 ON Change Procedure. \Wen it
ED23 ON the follow ng procedure will

1

revisions do not use the following letters:

Present the proposed change to the G oup Leader or

013 G

IS necessary to change an

be used:

hi s

appoi nt ee.

2. The Goup Leader

presents change to the G oup for

f eedback fromthe affected users.

3. After considering user feedback the change w |

accepted or rejected

4.

5. The ON will
section 8.1.1.

6. The ED23 DCC MLC wi |
updated and w ||

7. When tine criticality of
el ectroni ¢ docunentation warrants,
notify the ED23 DCC, which w ||

via E-mail to ED23 unti
cones onli ne.

8.2 Quality Record Types.
quality records:

| f Accepted the change w ||

be updated to the next

t hen update the Master

be

be i ncorporat ed.

revision per

| be notified that the ON has been
Docunent Li st.

information in ED23’ s
t he docunent OPR wi | |
distribute the docunent

| the official intranet docunent

ED23 Cenerates the foll ow ng

RECORD TYPE

LOCATI ON

Fl i ght Draw ngs

MSFC Repository

Engi neering Parts Lists (EPL)

MSFC Repository

Engi neering Orders (EO

MSFC Repository

Fl oor Engi neering O der (FEO MSFC Repository

Fl oor Engi neering Parts List MSFC Repository

( FEPL)

Mast er Docunent Li st ED23 | SO Cust odi an/ I ntr anet
Organi zati onal Work ED23 | SO Cust odi an/ I nt r anet
I nstructions (OW)

G oup Menor anduns ED23 MSA' s

Techni cal Menoranduns (TM

MSFC Techni cal Library
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Engi neeri ng Change Request

(ECR) Log Book

ED23 G oup Leader

Docunent ati on Package/ Routi ng

Slip (DPRS) Log Book

ED23 G oup Leader

CAD & CAE Archived Files

ED23 Syst em Manager

Per f or mance Pl ans

ED23 MSA' s

8.3 Quality Record Retention.

m ni mum retenti on schedul es for federal
NPG 1441.1 takes precedence over any retention

install ations.
schedul e conflicts.

Ret enti on Schedul e for

NPG 1441.1 sets forth the
records for al

NASA

ED23 Qual ity Records:

RECORD RETENTI ON DI SPCSI TI ON
Mast er Docunent List |Replaced by next N A
revi sion (El ectronic/Intranet
managed)

Organi zati onal Work Repl aced by next N A

I nstruction revi sion or canceled | (Electronic/Intranet
managed)

G oup Menor anduns 2 years Renmove fromfile,
make hi stori cal
record

ECR Log Book 5 years Renmove fromfile,
make hi stori cal
record

DPRS Log Book 5 years Renmove fromfile,
make hi stori cal
record

CAD & CAE Archived 10 years Renmove fromfile,

Files

make hi stori cal
record

Per f or mance Pl ans

4 years after day of
appr ai sal

Renove fromfil e,
and destroy

8.4 Quality Record Storage.

our QWS docunents is on the Marshal
obtain a copy of our current ON(s) or
i ntranet address:

| nsi de Mar shal

ED23 Quality Record Storage for
intranet site.
Masterlist go to the

To view or

http://masterlist. nsfc. nasa. gov/ ed/
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This intranet address contains the “official” ON docunents, and
Masterlists, ED23 personnel must verify any paper copy to be the
| at est version before using.

8.5 Docunent Control & Master List Custodian. The ED23 group
| eader appoints an ED23 Master List and Docunent Control
Custodi an and Alternate to be responsible for storage and
mai nt enance of the groups’ naster docunent |ist.

8.6 Menoranduns. The secretary | ogs the group Menoranduns
usi ng the Foll ow ng: Menorandum Nunber, Date, To, From and
Subject. The originating office files the Menorandum and retai ns
it per the retention schedule (8.3). The secretary assigns the
Menor andum Nunber as fol |l ows:

O fice Synbol (Year- Sequential Nunber)
EDXX( XX- XXX)
Exanpl es: ED23(99- 001)
ED23( 00- 035)

9. TOOLS, EQUI PMENT, AND MATERI ALS. N A

10. PERSONNEL TRAI NI NG AND CERTI FI CATI ON. The enpl oyees
requiring certification or specific training will be identified
by the Group/ TeamLead in a training record or the enpl oyee’s
performance plan that states the function(s) for which they wll
be certified or trained. The G oup/ Team Lead wll also

docunent in the enpl oyees performance plan, evidence of
successful conpletion of required certification and the required
recertification interval. |If other specific training is required
of an enpl oyee, the supervisor will identify the training in the
enpl oyee’ s performance plan or a training record. In the event
there are no functions that require certification wthin ED23,
the G oup/ Team Lead will not be required to produce a
certification training record or statenents in the enpl oyee’s
per f or mance pl an.

11, FLOW DI AGRAM The followng is a representative work fl ow
di agram
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ED23-OWI-001 WORK FLOW DIAGRAM

TECHNICAL
CONSULTATION
-Cooperative Agreements
-Contract Monitoring

[

| g CUSTOMER

<

TASK AGREEMENTS (CWC's)

ANALY SIS CONSULTATION
-Stress

-Dynamics

-Therma

-Materials

-M/Orbital Debris

REQUIREMENTS
DEVELOPMENT
-Requirements Review
-Project Plan

¢ SUPPORT REVIEWS
DEVELOP DESIGN SAFETY & MISSION

¢—p| -Develop & Evauate ASSURANCE

Concepts INPUTS

PRODUCIBILITY

MWI 8730.1

PRODUCT I.D. & TRACEABILITY
Per MPG 8040.2, MPG 8040.3 &

DESIGN CONSULTATION
As Needed: Experts, Vendors
Man Systems, Library, etc.

DOCUMENT DESIGN
-Per Project Plan

DATA CONTROL &
QUALITY
RECORDS

A

-Per MSFC-STD-555

RELEASE
-Per Project Plan
-Per MSFC-STD-555

CHANGES IF REQUIRED

T

SUPPORT FABRICATION/PROCUREMENT
-Per Project Plan
-Per MSFC-STD-555

SUPPORT

DELIVERY

-Per Project Plan

TESTING/PRODUCT
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